sociated with Gimenez staining and may increase the accuracy of diagnosis.
Monoclonal antibody IHC provided greater specificity than the polyclonal antibody IHC. With the negative controls, monoclonal antibody IHC was consistently negative, whereas polyclonal antibody IHC was positive in 2 birds with bacterial septicemia. Bacteria in these cases were also stained with Giemsa and Gimenez methods. In these birds, staining was morphologically compatible with bacterial organisms other than Chlamydia. However, to an untrained eye, if the results could be construed as positive.
Public health considerations make it important to make a rapid and accurate diagnosis of chlamydiosis to help prevent exposure and clinical disease in humans. The use of histochemical stains for the diagnosis of chlamydiosis has the disadvantage of both false-negative and false-positive results. 3, 6 IHC, using a monoclonal anti-Chlamydia lipopolysaccharide antibody, is a technique that can be used to more accurately diagnose avian chlamydiosis in FFPE.
Placentitis due to Coxiella burnetii in a Pacific harbor seal (Phoca vitulina richardsi)
Jean-Martin Lapointe, Frances M. Gulland, Deborah M. Haines, Brad C. Barr, Padraig J. Duignan Coxiella burnetii is an intracellular gram-negative bacterium that belongs to the Rickettsiaceae family and that completes its life cycle within the phagosomes of infected cells. 9 Infection by C. burnetii has been reported in a variety of land mammals, birds, and arthropods 1, 4 but not in marine mammals.
An adult female harbor seal (Phoca vitulina richardsi) was found on a beach in Marin County, California, and was taken to a nearby rehabilitation center (the Marine Mammal Center, Marin Headlands, CA). Its weight was estimated at 90 kg, and body condition was good. The seal was not moving, showed head tremors, and had dilated pupils without pupillary response. The cervix was dilated, and fetal mem-branes protruded through the vulva. The seal was euthanized shortly after presentation, and necropsy was performed immediately. A full-term fetus with a palpable heartbeat was present in the uterus and was euthanized by phenobarbital injection. The chorioallantoic surface was covered with orange granular material. Samples of all major organ systems from both mother and fetus were fixed in 10% buffered formalin solution and embedded in paraffin, and 6-m sections were stained with hematoxylin and eosin. The mother had encephalitis caused by a Sarcocystis neurona-like protozoan. 5 In areas of the chorioallantoic membrane just adjacent to the placental labyrinth, the trophoblast cytoplasm was frequently distended by large spherical to elongate aggregates of dense, basophilic granular material, often with a clear halo, that compressed the nucleus (Fig. 1 ). The aggregates were 12-50 m ϫ up to 25 m and stained bright to dark pink with Gram's stain and pale pink with a Gimenez stain for rickettsia. There was marked exfoliation of necrotic trophoblasts, with accumulation of abundant hypereosinophilic material containing nuclear debris on the chorioallantoic surface and multifocal hemorrhage. Occasional exfoliated cells contained the cytoplasmic aggregates. No inflammatory cell infiltration was evident in the placenta. For immunohistochemistry, paraffin-embedded sections of placenta were stained using a streptavidin-biotin-horseradish peroxidase system a,3 with antibodies raised against C. burnetii b (1:1,000 and 1:2,000 dilutions), Chlamydia psittaci c (1:10,000 and 1:20,000 dilutions), and S. neurona d (1:2,000 dilution). Diaminobenzidine (DAB) was used as the chromogen, and hematoxylin was the counterstain. For all antibodies, normal placenta was used as a negative tissue control, and various tissues with confirmed infections were used as positive controls. There was positive staining of the intracytoplasmic organisms using the anti-C. burnetii antibody (Fig. 2) ; the stains for Chlamydia psittaci and S. neurona were negative.
For electron microscopy, blocks of embedded placenta were deparaffinized through graded xylene solutions, postfixed in 1% osmium tetroxide, dehydated through graded alcohols and propylene oxide, and embedded in resin. Sections were stained with uranyl acetate/lead citrate and examined by transmission electron microscopy. The cytoplasmic inclusions consisted of numerous pleomorphic bacterial organisms, from small cocci, 200-250 nm in diameter to large rods up to 450 ϫ 1,025 nm (Fig. 3) . The organisms were bound by a trilaminar membrane, but in some areas 2 layers of membrane were visible with an intervening periplasmic space. Many organisms contained a longitudinally oriented electron-dense core (nucleoid), sometimes with projections radiating into the surrounding cytoplasm. Electrondense granules were present in the cytoplasm of many organisms. The morphology was consistent with that of the small and large cell variants of C. burnetii. 6 This harbor seal female had a placental infection with C. burnetii, associated with increased exfoliation of chorioallatoic epithelium but no inflammatory infiltration. This is the first report of an infection by C. burnetii in a marine mammal. The possible sources of infection in this animal are open to speculation. Harbor seals are not known to scavenge, 7 so infection by ingestion of carcasses of infected birds or terrestrial mammals is unlikely. Parturition takes place on land, and harbor seals tend to haul out in groups; consequently, inhalation exposure to infected placental tissues from other parturient dams is possible. Alternatively, a chronic carrier state may exist, with activation of the infection during gestation, as seems to occur in sheep 2 and hu-mans. 8 The clinical significance of C. burnetii infection in seals is unclear; this harbor seal was euthanized because of protozoal encephalitis, unrelated to the placental infection. The potential for C. burnetii infection to cause abortion in seals, as it does in sheep and goats, 1 is also uncertain. In this animal, the placental infection was not associated with perceptible fetal lesions, and the full-term fetus was still viable at the time of the dam's death. The most significant aspect of this infection may be the potential for zoonosis for zoo or rehabilitation center workers that may be exposed to placental tissues or newborn seal pups.
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a. Zymed Laboratories, South San Francisco, CA. b. Integrated Diagnostics, Baltimore, MD. c. ADI Diagnostics, Rexdale, ON., Canada. d. Antoinette Marsh, University of California, Davis, CA.
Simultaneous use of two primer pairs increases the efficiency of polymerase chain reaction assay in the diagnosis of bovine leukemia virus infection
Michal Reichert, Jan Stec Enzootic bovine leukemia is a neoplastic disease caused by bovine leukemia virus (BLV), a member of the Retroviridae family. Under natural conditions, the disease occurs only in cattle, but sheep, goats, piglets, rabbits, and chickens can be infected experimentally. 2 At present, BLV infection is pandemic. The virus replicates in the lymphoid system and causes polyclonal lymphocytosis in 30% of infected animals. 6 Tumor-like neoplastic alterations accompanied by clinical signs develop slowly and manifest in about 5-10% of infected cattle. 2 BLV infections cause economic losses resulting in a drop in milk production, diminished resistance to other diseases, restricted export of animals, and the destruction of valuable breeding animals. 13 At present, serologic methods such as the agar gel immunodiffusion test and the enzyme-linked immunosorbent assay (ELISA) are standards in the diagnosis of bovine leukemia. 5 Recently, virus detection has reached a molecular level, with the use of molecular probes and the polymerase chain reaction (PCR). 4, 11, 15 The sensitivity of PCR permits detection of bovine leukemia provirus in 6.8% of serolog-From the Department of Biochemistry, National Veterinary Research Institute, Al. Partyzantow, 57, 24-100, Pulawy, Poland.
Received for publication September 9, 1999. ically negative BLV-exposed cattle. 8 However, the sensitivity of BLV PCR is not 100%. The PCR assay performed with serologically positive animals fails in about 1.4-9.6% of cases. 4, 8 Recent investigations suggest that the negative results obtained by PCR may be attributable to extremely low amounts of provirus genetic material in the lymphocytes of infected animals. Several authors have reported the existence of so-called defective proviruses, whose genomes comprise large deletions, in the tissues of infected animals. 12 Consequently, the diagnosis in such cases may be
